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(54) PRODUCTION OF SEAMLESS CAPSULED PARTICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the 
production yield of emulsion containing seamless 
capsule by discharging an emulsion containing 
dispersing elements, of which the average particle 
diameter is a specified value, from the inside 
nozzle of multiple nozzles, of which the 
diameters are successively increased, discharging 
liquid for film formation from the outside nozzle, 
forming multilayer liquid drops and hardening 
them. 

SOLUTION: While using the multiple nozzles 
such as triple nozzles, for example, of which the 
diameters are successively increased, the liquid 
for film formation is supplied and discharged to 
an inlet 4 of an outer-most nozzle 3, An oil 
component is supplied and discharged from an 
inlet 5 of an intermediate nozzle 2 and emulsion 
containing liquid is supplied and discharged from 
an inlet 6 of an inner-most nozzle 1 respectively 
so that the multilayer liquid drops can be formed. These drops are hardened into the 
emulsion containing seamless capsule. The emulsion is formed by dispersing the 
dispersing element, of which the average particle diameter is smaller than 10 jam, into an 
anionic surface-active agent, etc. A film forming object is not specially limited when it is 
a material to be hardened or gelled by a means such as cooling. 



CLAIMS 



[Claim(s)3 

[Claim l]An emulsified matter which contains a surfactant component from at least one 
nozzle using a multiplex nozzle which has a diameter which increases one by one, In a 
manufacturing method of joint-less capsule particles which makes a fluid for coat 
formation of this multilayer drop harden or gel after making a fluid for coat formation 
breathe out from a nozzle outside a nozzle which pours an emulsified matter and making 
a multilayer drop form, A manufacturing method of joint-less capsule particles, wherein 
mean particle diameter of a dispersing element in this emulsified matter is 10 
micrometers or less. 

[Claim 2]The manufacturing method according to claim 1, wherein mean particle 
diameter of a dispersing element in this emulsified matter is 1 micrometer or less. 
[Claim 3]The manufacturing method according to claim 1 or 2, wherein a coefficient of 
variation of particle diameter of a dispersing element in this emulsified matter is 80% or 
less. 

[Claim 4]claims 1-3, wherein a surfactant component in this emulsified matter is 0.1 to 
25 % of the weight - either ~ a manufacturing method of a statement. 
[Claim 5]The manufacturing method according to claim 4, wherein a surface-active agent 
is a nonionic surfactant. 

[Claim 6]claims 1-5, wherein this emulsified matter is an O/W type emulsified matter - 
either - a manufacturing method of a statement. 

[Claim 7]claims 1-6, wherein this emulsified matter is what is prepared by a phase 
inversion emulsification method - either -- a manufacturing method of a statement. 
DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacturing method of joint-less 
capsule particles available in the field of drugs, foodstuffs, luxury goods, bath products, a 
washing article, etc. in more detail about the manufacturing method of the joint-less 
capsule particles which use an emulsified matter as content fluid. 
[0002] 

[Description of the Prior Art] Manufacturing the joint-less capsule particles which use an 
emulsified matter as content fluid is indicated to JP,53-39193,B or JP,6-79165,A. 
It is known. 

However, before the emulsified matter layer was divided, the coat solution layer was 
divided, the emulsified matter layer broke through the coat solution layer, and there was a 
problem that decline in the yield by the target capsule not being generated occurred. In 
the encapsulation using sclerosing solution, when a surfactant component etc. dissolve or 
distributed, there was a problem that the situation where interfacial tension with 
degradation of hydrogenated oil, i.e., the hydrogenated oil, and the coat solution layer of 
the interfacial tension of sclerosing solution and a coat solution layer declining declines, 
and encapsulation becomes impossible arose. 
[0003] 

[Problem(s) to be Solved by the Invention]In the manufacturing method of the joint-less 



capsule particles containing an emulsified matter, the method of manufacturing the 
capsule particles of a multilayer [ with sufficient yield ] drop with sufficient 
monodisperse nature is not yet known. In the encapsulation especially using sclerosing 
solution, since an emulsified matter mixed in sclerosing solution, the description 
(interfacial tension, purity) of sclerosing solution fell remarkably, it became impossible 
for a multilayer drop to manufacture regularly and yield fell, development of the 
manufacturing method of joint-less capsule particles without such a problem was desired. 
The purpose of this invention is to provide the method of manufacturing the joint-less 
capsule particles which there is no joint in a coat and contain an emulsified matter this 
technical problem being solved with sufficient yield. 
[0004] 

[Means for Solving the Problem]That is, a gist of this invention is (1). A multiplex nozzle 
which has a diameter which increases one by one is used, After making a fluid for coat 
formation breathe out from a nozzle outside a nozzle which pours an emulsified matter 
for an emulsified matter which contains a surfactant component from at least one nozzle 
and making a multilayer drop form, In a manufacturing method of joint-less capsule 
particles which make a fluid for coat formation of this multilayer drop harden or gel, A 
manufacturing method of joint-less capsule particles, wherein mean particle diameter of a 
dispersing element in this emulsified matter is 10 micrometers or less, (2) A 
manufacturing method of the aforementioned (1) statement, wherein mean particle 
diameter of a dispersing element in this emulsified matter is 1 micrometer or less, (3) A 
manufacturing method the above (1), wherein a coefficient of variation of particle 
diameter of a dispersing element in this emulsified matter is 80% or less, or given in (2), 
(4) aforementioned (1) - (3), wherein a surfactant component in this emulsified matter is 
0.1 to 25 % of the weight - either ~ a manufacturing method of a statement. (5) a 
manufacturing method of the aforementioned (4) statement, wherein a surface-active 
agent is a nonionic surfactant, and (6) aforementioned (1) - (5), wherein this emulsified 
matter is an O/W type emulsified matter - either - a manufacturing method of a 
statement. (7) aforementioned (1) - (6), wherein this emulsified matter is what is prepared 
by a phase inversion emulsification method - either - it is related, without a 
manufacturing method of a statement. 
[0005] 

[Embodiment of the Invention]The fluid for coat formation is made to breathe out from 
the nozzle outside the innermost nozzle in the manufacturing method of this invention 
using the multiplex nozzle which has a diameter which increases one by one as 
mentioned above. Or this fluid for coat formation would not use a coat organizer as 
melting liquid, it is a solution containing a coat organizer. If this coat organizer is a 
substance hardened or gelled by chemical means, such as physical means, such as 
cooling, or crosslinking reaction, it is not limited in particular and can use hydrophilic 
nature and any oleophilic thing, but. When using as bath products (for example, bath 
salts), a washing article (for example, body detergent), and drugs, the hydrophilic 
quantity molecular corpuscle of the high nature of compatibility with water, a 
semisynthesis, or composition is used preferably. 

[0006] As such a hydrophilic quantity molecular corpuscle, for example Glue, gelatin, 
collagen protein, Casein, sodium alginate, a carrageenan, furcellaran, Tamarind gum, 
pectin, gum arabic, guar gum, xanthan gum, Natural hydrophilic giant molecules, such as 



tragacanth gum, locust bean gum, agar, and starch; Carboxymethyl cellulose, Methyl 
cellulose, hydroxyethyl cellulose, hydroxypropylcellulose, Cellulose acetate phthalate, 
propylene glycol alginate, Although synthetic hydrophilic giant molecules, such as 
semisynthesis hydrophilic- giant-molecules [, such as oxidized starch, esterification 
starch, etherification starch, and cation starch ]; and sodium polyacrylate, 
poiyethyleneimine, polyvinyl alcohol, polyethylene oxide, and a polyvinyl pyrrolidone, 
etc. are mentioned, It is not limited to these. These hydrophilic quantity molecular 
corpuscles mix independent or two sorts or more, and are used. 
[0007]When using the solution containing a coat organizer as a fluid for coat formation, 
it is considered as 1 to 50% of the weight of a solution preferably [ considering it as 0.1 
to 80% of the weight of a solution, using hydrophilic giant molecules as a coat organizer 
], and more preferably. Water is preferred although not limited especially as a solvent. 
[0008] At this time, one sort of water soluble matter or two sorts or more may be added 
with the above-mentioned hydrophilic quantity molecular corpuscle. When adding water 
soluble matter, it usually adds ten to 180% of the weight preferably five to 200% of the 
weight to a coat organizer. It adds ten to 1 50% of the weight preferably especially ten to 
165% of the weight. As water soluble matter added, for example Glycerin, sorbitol, 
ethylene glycol, A polyethylene glycol, propylene glycol, a polypropylene glycol, An 
ethyleneoxide propylene oxide copolymer, oligosaccharide, and glyceride. Glucose, 
galactose, fructose, mannose, mannitol, Although PEG300 of saccharose, malt sugar, 
lactose, potassium chloride, sodium chloride, a magnesium chloride, magnesium sulfate, 
and a polyethylene glycol, PEG400, and PEG600 grade are illustrated, it is not limited to 
in particular these. 

[0009]In this invention, an oleophilic coat organizer can be used similarly, For example, 
polystyrene, polymethylmethacrylate, polybutadiene, A styrene butadiene rubber, a vinyl 
acetate ethylenic copolymer, a vinylidene chloride acrylonitrile copolymer, Below a 
styrene acrylate copolymer, ethyl cellulose, and 5 **, independent or two sorts or more 
can be mixed, and an oily component, waxes, fats and oils, paraffin, thermoplastics, etc. 
which are solids can be used. It is not limited, especially if it is a good solvent to this coat 
organizer as a solvent when using the solution containing an oleophilic coat organizer as 
a fluid for coat formation, and dichloromethane, chloroform, a carbon tetrachloride, 
benzene, etc. are illustrated. 

[0010]Next, the emulsified matter containing the surfactant component used in the 
manufacturing method of this invention is explained. The surface-active agent used by 
this invention is chosen from one sort of an anionic surface-active agent, a cationic 
surface-active agent, a nonionic surfactant, and an ampholytic surface active agent, or 
two sorts or more. In the case where an inner solution is a use in contact with the skin 
etc., what is chosen from one sort of a nonionic surfactant with less skin irritation or two 
sorts or more is preferred after collapse of capsule particles. 

[001 1] Although not limited especially as an anionic surface-active agent, for example 
Sodium lauryl sulfate, Lauryl sulfate triethanolamine, lauryl ammonium sulfate, sodium 
dodecyl benzenesulfonate, Sodium stearate, semi-hardening cow fatty acid sodium, semi- 
hardening cow fatty acid potassium, Oleic acid potassium, castor oil potassium, alkyl 
naphthalene sulfonic acid soda, The dialkyl sulfo sodium succinate, alkyl diphenyl ether 
disulfon acid sodium, Alkyl-phosphoric-acid diethanolamine, alkyl-phosphoric-acid 
potassium, polyoxyethylene sodium alkylsulfate, polyoxyethylene-alkyl-ether sulfuric 



acid triethanolamine, polyoxyethyiene-alkyl-phenyl-ether sodium sulfate, etc. are 
mentioned. 

[001 2] Although not limited especially as a cationic surface-active agent, for example 
Lauryl trimethylammonium chloride, Stearyl trimethylammonium chloride, Sept lies 
trimethylammonium chloride, Distearyldimethylbenzylammonium chloride, alkylbenzene 
dimethylannmonium chloride, stearylamine oleate, stearylamine acetate, stearylamine 
acid, etc. are mentioned. 

[00 13] Although not limited especially as a nonionic surfactant, for example A glycerine 
fatty acid ester, Propylene glycol fatty acid ester, a sorbitan fatty acid ester, 
Polyoxyethylene sorbitan fatty acid ester, propylene fatty acid ester, A glycerine fatty 
acid ester, sucrose fatty acid ester, polyoxyethylene sorbitol fatty acid ester, Tetraoleic 
acid polyoxyethylene sorbitol, polyglycerol fatty acid ester, Polyoxyethylene alkyl ether, 
polyoxypropylene alkyl ether, Polyoxyethylene polyoxypropylene glycol, 
polyoxyethylene polyoxypropylene alkyl ether, polyethylene glycol fatty acid ester, 
polyoxyethylene castor oil, polyoxyethylene hydrogenated castor oil, etc. are mentioned. 
Also in these, since a sorbitan fatty acid ester, polyoxyethylene sorbitan fatty acid ester, 
and polyoxyethylene sorbitol fatty acid ester have little skin irritation, they are preferred. 
[00 14] Although not limited especially as an ampholytic surface active agent, for example 
An alkyl dimethylamino acetic acid betaine, Alkyldimethyl amine oxide, an alkyl 
carboxymethyl hydroxyethyl imidazolium betaine, lecithin, lauryl aminopropionic acid, 
an alkyl diaminoethylglycine, etc. are mentioned. 

[0015]In order to prepare the emulsified matter containing these surface-active agents, 
publicly known art is used and it is not limited in particular. For example, an O/W type 
emulsified matter one sort or two sorts or more of mixtures of an oily component, . [ 
whether an oily component is made to emulsify directly underwater by one sort or two 
sorts or more of surfactant components chosen from the above anionic surface-active 
agents, a cationic surface-active agent, a nonionic surface active agent, and an ampholytic 
surface active agent, and ] Or it is obtained from the publicly known art of making an oily 
component emulsify underwater via the phase inversion from a W/O type emulsified 
matter to an O/W type emulsified matter etc. A W/O type emulsified matter one sort or 
two sorts or more of mixtures of an aqueous ingredient, . [ whether an aqueous ingredient 
is made to emulsify directly in an oil by one sort or two sorts or more of surfactant 
components chosen from the above anionic surface-active agents, a cationic surface- 
active agent, a nonionic surface active agent, and an ampholytic surface active agent, and 
] Or it is obtained from the publicly known art of making an aqueous ingredient emulsify 
in an oil via the phase inversion from an O/W type emulsified matter to a W/O type 
emulsified matter etc. Although an emulsified matter may also be an O/W type 
emulsified matter, a W/O type emulsified matter, or a polyphase type emulsified matter, 
its O/W type emulsified matter is more preferred than stability, such as creaming of an 
emulsified matter. 

[00 16] As the emulsification method, especially if the mean particle diameter of the 
dispersing element in an emulsified matter is set to 10 micrometers or less, will not be 
limited, but. There are the above-mentioned phase inversion emulsification method, a 
simultaneous emulsification method, a D-phase emulsification method, a paste process, a 
self-emulsification method, a phase inversion temperature (HLB temperature) 
emulsification method, a liquid phase emulsification method, the amino acid gelling 



method, an emulsification method using the argillite clathrates, etc., and the publicly 
known art using various kinds of agitators, a mixer, etc. is used as an emulsification 
device. Although such combination may be sufficient if needed, the case where the phase 
inversion emulsification method with which the mean particle diameter of a dispersing 
element becomes small by uniform distribution comparatively simple is used is preferred. 
[001 7] Although the concentration in particular of the surfactant component in an 
emulsified matter is not limited, it is 5 to 15 % of the weight especially preferably five to 
20% of the weight more preferably 0.1 to 25% of the weight. The mean particle diameter 
of a dispersing element does not become it small that the concentration of a surfactant 
component is less than 0.1 % of the weight, but there is a tendency for the success 
percentage of the capsule-particles generation in a capsule-particles generate time to fall 
since the viscosity of an emulsified matter will increase or interfacial tension will decline 
if larger than 25 % of the weight, and it is not desirable. 

[00 18] Although the viscosity in particular of an emulsified matter is not limited, its 1000 
or less cp is more preferred at 100 ** of solution temperature, or 25 ** than at the ease of 
carrying out of the division to a drop. If viscosity exceeds lOOOcp, since an emulsified 
matter becomes difficult to be divided and the success percentage of the capsule-particles 
generation in a capsule-particles generate time fails, it is not desirable. 
[00 19] In this invention, the viscosity of an emulsified matter can be further reduced by 
making an organic solvent contain into an emulsified matter, and when especially the 
concentration of the surfactant component of an emulsified matter is high, the plasticity 
of the capsule particles in a capsule generate time improves. Although the organic solvent 
in particular used at this time is not limited, for example Methanol, Monohydric alcohol, 
such as ethanol, 1-propanol, and 2-propanol, Ethylene glycol, a 1 ^-propanediol, 1,3- 
butanediol, being chosen from ketone, such as dihydric alcohol, such as 1,5-pentanediol, 
acetone, and methyl ethyl ketone, n-hexane, cyclohexane, toluene, etc. - these one sort ~ 
or two or more sorts may be mixed and it may use, 

[0020]Here, although the organic solvent concentration in particular in an emulsified 
matter is not limited, it is usually 0, 1 to 100 % of the weight preferably 0.01 to 200% of 
the weight to a continuous phase. There are few effects of the viscosity down of the 
emulsified matter by addition of an organic solvent if an organic solvent is smaller than 
0.01 % of the weight, and since the interfacial tension of an emulsified matter will 
decline too much and an emulsified matter will become difficult to become spherical if 
larger than 200 % of the weight, the success percentage of a capsule generate time falls 
and it is not desirable, 

[0021] Although the concentration in particular of the dispersing element in an emulsified 
matter is not limited, it is 2 to 75 % of the weight usually 5 to 40 % of the weight more 
preferably three to 50% of the weight. Since a uniform emulsified matter will not be 
obtained if undesirably smaller than 2 % of the weight in order that the viscosity of an 
emulsified matter may increase and the plasticity of the capsule particles in a capsule- 
particles generate time may decrease, if the concentration of a dispersing element is 
larger than 75 % of the weight, it is not desirable. 

[0022] It is important for the mean particle diameter of the dispersing element in an 
emulsified matter that it is 10 micrometers or less, and it is 0T micrometer or less 
especially preferably 1 micrometer or less still more preferably. 0T-0.01 micrometer and 
further 0.1-0.05 micrometer are especially preferred. If the mean particle diameter of a 



dispersing element exceeds 10 micrometers, since the opportunity for carrier fluid 
between dispersing elements not to be divided, but for a dispersing element to also be 
divided simultaneously may arise when an emulsified matter is divided in a drop, an 
emulsified matter becomes difficult to be divided and a capsule plasticity may fall 
[0023] Although the coefficient of variation (CV value) in particular of the particle size 
distribution of the dispersing element in an emulsified matter is not limited, 80% or less 
is 40% or less especially preferably 60% or less desirable still more preferably. 40 to 1% 
and further 40 to 5% are especially preferred. If a coefficient of variation exceeds 80%, 
dispersion in the dispersing element particle diameter in an emulsified matter will 
become large, There is a case where are it the portion with low viscosity with a large 
change of the viscosity of the micro portion of an emulsified matter divided easily and 
the portion with high viscosity which cannot be divided easily, and a capsule plasticity 
becomes unstable and capsule formation becomes impossible regularly. 
[0024] Although the particle diameter of the dispersing element in an emulsified matter 
and measurement in particular of particle size distribution are not limited, an optical 
microscope, an electron microscope, laser diffractometry, a laser Doppler method, the 
coat scattering-about method, a sedimentation method, etc. are mentioned. As for at least 
1000 or more particle diameter measurement under a microscope, it is preferably 
preferred to measure 10000 or more particles. A coefficient of variation (CV value) is 
calculated with a following formula from standard deviation and mean particle diameter, 
coefficient-of-variation (%) -(standard deviation/mean particle diameter) xlOO - in 
addition, any of the number and volume (weight) may be sufficient as the metrics of 
particle diameter. 

[0025]In the manufacturing method of this invention, although various kinds of liquid 
which serves as contents of capsule particles from other nozzles inside the nozzle which 
pours the fluid for coat formation is made to breathe out, it is an emulsified matter which 
contains a surfactant component from at least one nozzle as mentioned above. An oily 
component and an aqueous ingredient are suitably chosen in the range to which the fluid 
poured from nozzles other than the nozzle which pours the emulsified matter containing a 
surfactant component does not interfere with encapsulation. That is, as an ingredient 
mutually contained in ********, a substantially unmixed (dissolution) ingredient or the 
ingredient which is hard to mix (dissolution) is suitably chosen as mutual [ like an oily 
component and an aqueous ingredient ], As an aqueous ingredient, water, acetone 
solution, lower alcohol solution, etc. are used. As an oily component, although the 
following is mentioned, HLB may contain six or less nonionic surface active agent 
ingredient, 

[0026] Although the oily component in particular used by this invention is not limited, 
one sort or two sorts or more of mixtures chosen, for example from oil and fat, lows, 
hydrocarbon, a higher fatty acid group, higher alcohol, ester species, oil refinement, 
silicone oil, and medium-chain-fatty-acid triglyceride are preferred. 
[0027]As oil and fat, for example Soybean oil, a bran oil, jojoba oil, an avocado oil, oil of 
almonds, Synthetic triglyceride, such as the hydrogenated oil and myristic acid glyceride 
which are produced by hydrogenating natural oil fat, such as olive oil, cacao oil, sesame 
oil, a par chic oil, castor oil, palm oil, a mink oil, beef tallow, and lard, or these natural oil 
fat, and 2-ethylhexanoic acid glyceride, etc. are mentioned. As lows, a carnauba wax, 
spermaceti wax, yellow bees wax, lanolin, etc. are mentioned, for example. As 



hydrocarbon, a liquid paraffin, vaseline, paraffin microcrystallin wax, a ceresin, squalane, 
pristane, etc. are mentioned, for example. As a higher fatty acid group, lauric acid, 
myristic acid, pulmitic acid, stearic acid, behenic acid, oleic acid, linolic acid, linolenic 
acid, lanolin acid, isostearic acid, etc. are mentioned, for example. As higher alcohol, 
lauryl alcohol, cetyl alcohol, stearyl alcohol, oleyl alcohol, lanolin alcohol, cholesterol, 2- 
hexyldecanol, etc. are mentioned, for example. As ester species, octanoic acid Sept lies, 
lactic acid Millis Chill, lactic acid Sept lies, myristic acid isopropyl, myristic acid Millis 
Chill, pulmitic acid isopropyl, adipic acid isopropyl, butyl stearate, oleic acid decyl, etc. 
are mentioned, for example. As oil refinement, for example Mentha oil, jasmine oil, 
camphor oil, a cypress oil, Oil of bitter orange, the Lieu oil, spirit of turpentine, cassia 
and cinnamon oil, a HERUGAMOTTO oil, a mandarin orange oil, A Japanese iris oil, 
pine oil, lavender oil, bay oil, a clove oil, hiba oil, The attar of rose, eucalyptus oil, lemon 
oil, peppermint oil, rose oil, sage oil, All [ GERA / menthol, cineol, eugenol citral, 
citronellal, bomeol, linalool, and ], camphor, Timor, spilantol, pinene, Hmonene, a 
TERUPERU system compound, etc. are mentioned. As silicone oil, dimethylpolysiloxane 
etc. are mentioned, for example. As medium-chain-fatty-acid triglyceride, although Tori 
caprylic acid glycerin, Tori (caprylic acid capric acid) glycerin, etc. are mentioned, for 
example, it is not limited to these. 

[0028] Although the number in particular of nozzles is not limited in the multiplex nozzle 
in this invention, when manufacturing joint-less capsule particles, for example by 3-fold 
nozzle, the combination of the fluid which carries out the regurgitation from each nozzle, 
Various examples as shown below are given (the discharged liquid of an outermost 
nozzle / side flow nozzle / innermost nozzle is shown, respectively.). 
(1) Hydrophilic film organizer / oily component / O/W type emulsified matter (2) 
hydrophilic-film organizer / oily component / organic solvent content O/W type 
emulsified matter (3) oleophilic coat organizer / O/W type emulsified matter / oily 
component (4) oleophilic coat organizer / organic solvent content O/W type emulsified 
matter / oily component [0029]Next, the manufacturing method of the joint-less capsule 
particles by this invention using the above raw material is explained still in detail using 
drawing 1 . Drawing 1 is a sectional view showing typically an example of the nozzle part 
of the manufacturing installation used for the manufacturing method of this invention. In 
this invention, although 3-fold nozzle to which the delivery end face is equal is illustrated 
in this figure, as long as it is a multiplex nozzle which has a diameter which increases one 
by one, that shape in particular is not limited and each nozzle delivery end face may not 
gather in this way. 

[0030]In the manufacturing method of this invention, the aforementioned fluid for coat 
formation is supplied from the outermost nozzle inlet 4, for example using such 3-fold 
nozzle, Supply an oily component from the side flow nozzle entrance 5, supply the fluid 
containing an emulsified matter from the innermost nozzle inlet 6, each fluid is made to 
breathe out in the gaseous phase or the liquid phase more nearly continuously than the 
outermost nozzle 3, the side flow nozzle 2, and the innermost nozzle 1, respectively, and 
a multilayer drop is made to generate. In this case, especially if it does not mix or 
dissolve with a coat organizer substantially as the liquid phase, it will not be limited, but 
the desirable hardening agent or gelling agent like a postscript is good on manufacture. 
Subsequently, the fluid for coat formation of this multilayer drop is made to harden or gel 
by a physical or chemical means, and joint-less capsule particles are made to generate. 



Although the method etc. which the method of stiffening by making the hardening agent 
which cooled for example, the fluid for coat formation as a physical means here contact, 
and cooling, etc. make gel by the chemical reaction of the fluid for coat formation and a 
hardening agent as a chemical means again are used, If it is the method of making the 
fluid for coat formation hardening or gelling, it will not be limited to these. 
[003 ljEspecially if a hardening agent is a fluid which hardens or gels the fluid for coat 
formation by a physical or chemical means, it is not limited, but when making it harden 
by cooling, the substance which does not have solubility substantially to the fluid for coat 
formation and the coat organizer produced by hardening is used suitably. To a 
hydrophilic film organizer, for example, oil and fat, lows, and hydrocarbon, A higher 
fatty acid group, higher alcohol, ester species, oil refinement, and silicone oil. The oil of 
one sort or two sorts or more of mixtures chosen from medium-chain-fatty-acid 
triglyceride is used, and water, methanol, ethanol, 1-propanol, 2-propanol, these 
mixtures, etc. are used to an oleophilic coat organizer. It will not be limited especially if 
it is temperature that the fluid for coat formation also hardens cooling temperature. 
[0032]When making the fluid for coat formation gel chemically, For example, in the 
solution and polyvinyl alcohol which contain a calcium chloride and calcium phosphate 
in sodium alginate. Way sand, formalin, the solution containing chloride, the solution 
which contains a calcium chloride and a zirconium nitrate with gelatin, etc. are chosen 
suitably, and gelling arises from the fluids for coat formation and these hardening agents 
carrying out reactions, such as bridge construction. 

[0033]Although each fluid is made to breathe out from a multiplex nozzle as mentioned 
above and a multilayer drop is made to form, the particle diameter of capsule particles is 
controllable by the manufacturing method of this invention with all the liquid flow rates, 
the viscosity of a fluid, the interfacial tension of a fluid, the pitch mentioned later, etc. in 
this case. If the particle diameter of these capsule particles is decided, it is also possible to 
control the average thickness of film by flow rate of the flow of the outermost nozzle and 
the total flow of the other nozzle. It can ask for average thickness-of-film t at this time, 
for example from the following formula. 
[0034] 

[Equation 1] , 



[003 5]t: Average thickness of film [cm] 

D: Capsule-particles mean particle diameter [cm] 

Dn A diameter of a capsule-particles average inner layer [cm] 

Vj: Capsule-particles inner layer volume [cm 3 ] = Wi/rhOi=Qi/TV 2 : capsule-particles coat 
volume [cm 3 ] = W 2 /rho 2 ==Q2/IWi : capsule-particles inner layer weight [g] 
W 2 : Capsule-particles film weight [g] 

Qi: The total flow of inner layer liquid from a nozzle [cm 3 / min] 

Q 2 : The total flow of a fluid for coat formation from a nozzle [cm 3 / min] 

rhoi: Mean density of inner layer liquid [g/cm 3 ] 

rho 2 : Density of a fluid for coat formation [g/cm 3 ] 

I: Capsule-particles generation number [An individual/min] 

[0036]In this invention, a rate of a coat which is a wt. ratio of a coat to weight of capsule 




particles is 5 to 70 % of the weight usually from the preservation stability of capsule 
particles 13 to 40 % of the weight still more preferably ten to 50% of the weight 
preferably. If a rate of a coat is less than 5 % of the weight, it will become easy to 
collapse at the time of preservation of capsule particles, and coJlapsibility will become 
poor if it exceeds 70 % of the weight. 

[0037] Although mean particle diameter in particular of capsule particles of this invention 
is not limited, 0.2 mm - 2 cm are usually preferred, and it is 1 mm - 2 cm preferably from 
a viewpoint of productivity. When manufacturing capsule particles using a multiplex 
nozzle, this reason is because production capacity per multiplex nozzle improves, so that 
mean particle diameter is large. However, mean particle diameter is shown by weighted 
mean. Although a coefficient of variation in particular of a diameter of capsule particles 
is not limited, it is desirable from a viewpoint of making uniform dissolving time of a 
coat in a case of dissolving a capsule, is more desirable, and is desirable. [ especially 0 to 
10% of ] [ 0 to 15% of] [ 0 to 20% of] 

[003 8] Although the average thickness of film in particular of these capsule particles is 
not limited, ranges of it are usually 0.01 mm - 5 mm, and it is 0.03 mm - 1 mm 
preferably. When than 5 mm, dissolving a capsule and making contents emit, since great 
dissolving time is required and success percentage of capsule generation falls remarkably 
undesirably that a coat organizer collapses easily to a capsule-particles generate time in 
less than 0.01 mm, it is not desirable. With the average thickness of film said here, it 
measures by publicly known measuring technique, for example, a micrometer etc. 
[0039]In this invention, although each liquid is made to breathe out from each nozzle of a 
multiplex nozzle as mentioned above and a multilayer drop is made to form, particle 
diameter of capsule particles, the thickness of film, etc. can be made more uniform by 
giving vibration to a multilayer liquid column which carries out the regurgitation from a 
multiplex nozzle in this case. Although a publicly known vibration giving means is used 
at this time, the technique in particular of giving vibration is not limited, either, and 
techniques, such as giving an external phase of a multilayer liquid column which gave 
pulsating flow to a fluid which gives vibration to a nozzle or flows into a nozzle, or was 
breathed out from a nozzle vibration, are illustrated. It is also possible for pitch given to a 
multilayer liquid column to be suitably chosen from liquid column linear velocity and 
fluid viscosity to be used, and to control particle diameter of capsule particles by relation 
between these, pitch, a discharge flow amount from a nozzle, etc. Although pitch in 
particular to give is not limited, it is 1-1000 Hz especially preferably 1-2000 Hz 
preferably 1-3000 Hz in respect of the productivity of capsule particles, and the 
homogeneity of particle diameter of capsule particles. In less than 1 Hz, vibration is not 
enough, and if 3000 Hz is exceeded, particle diameter of capsule particles will become 
uneven. In this invention, a method of not giving vibration but obtaining a drop is also 
chosen. 

[0040]In this invention, it is preferred that the maximum linear velocity is 1.0 to 1.3 times 
the minimum linear velocity among linear velocity of a fluid breathed out from each 
nozzle of a multiplex nozzle, and it is 1.0 to 1.05 times still more preferably 1.0 to 1.1 
times more preferably. Thus, if a ratio of linear velocity is increased 1.0 to 1.3 times, it 
will be easy to generate concentric capsule particles, and what has the uniform thickness 
of film is obtained. In order to manufacture capsule particles containing many content 
fluid, capsule particles containing many content fluid are stably generable by choosing 



each nozzle diameter suitably so that a ratio of linear velocity of a fluid breathed out from 
each nozzle may become a mentioned range. When manufacturing capsule particles of 
things with small interfacial tension, it becomes easy to generate capsule particles. On the 
other hand, when giving vibration to a multilayer liquid column and making capsule 
particles generate, success percentage of encapsulation becomes high more. 
[0041] 

[Example]Hereafter, although an example and a comparative example explain this 
invention in more detail, this invention is not limited at all by these examples. Particle 
diameter measurement of the dispersing element in an emulsified matter was measured 
using the laser diffraction / scatter type particle size distribution measuring device LA- 
910 by Horiba, Ltd. Especially interfacial tension calculated EKISE pearl EH-P by the 
**** method using water from the W/O emulsified matter from the O/W emulsified 
matter, unless it set. The poor drop yield performed the sampling for 1 minute, measured 
the number of defectives of only the capsule in which regular content fluid is not 
contained, or a coat, and divided it by the number of the whole including a regular 
capsule. When vibration was given, the number of defectives was divided by number of 
drop generation = pitch x60 for 1 minute. Viscosity was measured by 25 ** of solution 
temperature using the Brookfield viscometer. 

[0042] 15.7 % of the weight of example 1 surface-active agents [Polyoxyethylene (20) 
sorbitan trioleate, Leo Dole TW-O320(made by Kao Corp.):polyoxyethylene (30) 
sorbitol tetra oleate, Leo Dole 430(made by Kao Corp.)- 7:3 (wt ratio)] 8.4 % of the 
weight of oily components Temperature up of [pulmitic acid octyl and EKISE pearl EH-P 
(made by Kao Corp.)] is carried out to 50 **, It added 75.9 % of the weight of 70 ** ion 
exchange water [ 300g of ] at a time every 2 minutes to the place stirred at 300 rpm with 
the poly beaker of 5L 170 mm in inside diameter using three-sheet curve paddle wings 
(wings 40 mm in radius, and 10 mm in height), and phase inversion emulsification was 
performed at it. Homomixer[The product made from special opportunity-ized Industry, 
HV-M] It mixed for 15 minutes at 10000 rpm, and the O/W type emulsified matter was 
obtained. The mean particle diameter of the dispersing element in an emulsified matter is 
0.916 micrometer, standard deviation is 0.326 micrometer, and a CV value is 35.6%. 
Viscosity was 320cp and interfacial tension was 5.0 dyne/cm. 3-fold nozzle which has a 
diameter which increases an emulsified matter one by one (the innermost nozzle diameter 
of 2 mm) Give 55-Hz vibration by flow 40 ml/min from a with the diameter of a side 
flow nozzle of 2.8 mm, and an outermost nozzle diameter of 3.5 mm innermost nozzle, 
and EKISE pearl EH-P from a side flow nozzle by flow 55.1 ml/min. Tori (caprylic acid 
capric acid) glycerin which is the sclerosing solution which cooled 30 % of the weight of 
gelatin, 4 % of the weight of glycerin, and the solution in which it was made to dissolve 
at 70 ** of 66 % of the weight of water by flow 22.4 ml/min from the outermost nozzle at 
7 ** which is flowing by the parallel flow simultaneously [KOKONADO MT (made by 
Kao Corp.)] It was made to breathe out to inside, and an innermost layer is an emulsified 
matter, and the interlayer consisted of oily components, and manufactured the joint-less 
capsule particles which have a coat organizer in the outermost layer. The poor drop yield 
of the drop was 0%. When sclerosing solution was circulated through and used and it 
encapsulated continuously for 5 minutes, the poor drop yield was maintaining 0%. When 
the moisture concentration of the sclerosing solution which carried out the cyclic use of 
waste water for 5 minutes was measured, 0.02% of the initial moisture content was 



maintained and carried out. When these capsule particles are dried and particle diameter 

is measured with slide calipers, mean particle diameter is 3.3 mm. 

The coefficient of variation of capsule-particles diameter distribution was 5.3%. 

[0043J9.41 % of the weight of example 2 surface-active agents [Leo Dole TW- 
O320(made by Kao Corp.):tetraoleic acid polyoxyethylene sorbitol, Leo Dole 440(made 
by Kao Corp.)= 9: 1 (wt ratio)] 27.88 % of the weight of oily components Carry out 
temperature up of [EKISE pearl EH-P (made by Kao Corp.)] to 70 **, and with the poly 
beaker of 5L 170 mm in inside diameter. Every 2 minutes, to the place stirred at 300 rpm 
using three-sheet curve paddle wings (wings 40 mm in radius, and 10 mm in height), it 
added 62.71 % of the weight of 70 ** ion exchange water [ 300g of ] at a time, phase 
inversion emulsification was carried out at it, and the O/W type emulsified matter was 
obtained. The mean particle diameter of the dispersing element in an emulsified matter is 
0.076 micrometer, standard deviation is 0.017 micrometer, and a CV value is 22,4%. 
Viscosity was 35cp and interfacial tension was 7.8 dyne/cm. 3-fold nozzle which has a 
diameter which increases an emulsified matter one by one (the innermost nozzle diameter 
of 2 mm) Give 55-Hz vibration by flow 40 ml/min from a with the diameter of a side 
flow nozzle of 2.8 mm, and an outermost nozzle diameter of 3.5 mm innermost nozzle, 
and EKISE pearl EH-P from a side flow nozzle by flow 55.1 ml/min. KOKONADO MT 
which is the sclerosing solution which cooled the solution in which it was made to 
dissolve at 70 ** of 30 % of the weight of gelatin, 4 % of the weight of glycerin, and 66 
% of the weight of water by flow 22.4 ml/min from the outermost nozzle at 7 ** which is 
flowing by the parallel flow simultaneously [Kao Corp. make] It was made to breathe out 
to inside, and an innermost layer is an emulsified matter, and the interlayer consisted of 
oily components, and manufactured the joint-less capsule particles which have a coat 
organizer in the outermost layer. The poor drop yield of the drop was 0%. When 
sclerosing solution was circulated through and used and it encapsulated continuously for 
5 minutes, the poor drop yield was maintaining 0%. When the moisture concentration of 
the sclerosing solution which carried out the cyclic use of waste water for 5 minutes was 
measured, 0.02% of the initial moisture content was maintained and carried out. The 
interfacial tension of the sclerosing solution and water which carried out the cyclic use of 
waste water for 5 minutes was maintaining initial interfacial tension 25 dyne/cm. When 
these capsule particles are dried and particle diameter is measured with slide calipers, 
mean particle diameter is 3.4 mm. 

The coefficient of variation of capsule-particles diameter distribution was 4.1%. 

[0044] 1 1.7 % of the weight of example 3 surface-active agents [Leo Dole TW- 
O320(made by Kao Corp.):Leo Dole 430(made by Kao Corp.)= 7:3 (wt ratio)] 8.8 % of 
the weight of oily components Carry out temperature up of [EKISE pearl EH-P (made by 
Kao Corp.)] to 50 **, and with the poly beaker of 5L 170 mm in inside diameter. To the 
place stirred at 300 rpm using three-sheet curve paddle wings (wings 40 mm in radius, 
and 10 mm in height), it added 79.5 % of the weight of 70 ** ion exchange water [ 300g 
of ] at a time every 2 minutes, and phase inversion emulsification was performed at it. 
Homomixer[The product made from special opportunity-ized Industry, HV-M] It mixed 
for 1 5 minutes at 10000 rpm, and was kept at 25 * * for 24 hours, and the O/W type 
emulsified matter was obtained. The mean particle diameter of the dispersing element in 



an emulsified matter is 2.535 micrometers, standard deviation is 0.818 micrometer, and a 
CV value is 32.3%. Viscosity was 30cp and interfacial tension was 6.5 dyne/cm. 3-fold 
nozzle which has a diameter which increases an emulsified matter one by one (the 
innermost nozzle diameter of 2 mm) Give 55-Hz vibration by flow 40 ml/min from a 
with the diameter of a side flow nozzle of 2.8 mm, and an outermost nozzle diameter of 
3.5 mm innermost nozzle, and EKISE pearl EH-P from a side flow nozzle by flow 55.1 
ml/min. KOKONADO MT which is the sclerosing solution which cooled the solution in 
which it was made to dissolve at 70 ** of 30 % of the weight of gelatin, 4 % of the 
weight of glycerin, and 66 % of the weight of water by flow 22.4 ml/min from the 
outermost nozzle at 7 ** which is flowing by the parallel flow simultaneously [Kao Corp. 
make] It was made to breathe out to inside, and an innermost layer is an emulsified 
matter, and the interlay er consisted of oily components, and manufactured the joint-less 
capsule particles which have a coat organizer in the outermost layer. The poor drop yield 
of the drop was 0%. When sclerosing solution was circulated through and used and it 
encapsulated continuously for 5 minutes, the poor drop yield was maintaining 0%. When 
the moisture concentration of the sclerosing solution which carried out the cyclic use of 
waste water for 5 minutes was measured, 0.02% of the initial moisture content was 
maintained and carried out. The interfacial tension of the sclerosing solution and water 
which carried out the cyclic use of waste water for 5 minutes was maintaining initial 
interfacial tension 25 dyne/cm. When these capsule particles are dried and particle 
diameter is measured with slide calipers, mean particle diameter is 3.3 mm. 
The coefficient of variation of capsule-particles diameter distribution was 6.7%. 

[0045] 1 .6 % of the weight of example 4 surface-active agents [Sorbitan sesquioleate, Leo 
Dole AO-15 (made by Kao Corp.)] 73.3 % of the weight of oily components It emulsified 
at the place which was mixed with the poly beaker of 5L 170 mm in inside diameter, and 
has stirred [Tori (caprylic acid capric acid) glycerin] at 300 rpm using three-sheet curve 
paddle wings (wings 40 mm in radius, and 10 mm in height) by adding 25.1 % of the 
weight of ion exchange water. Homomixer[The product made from special opportunity- 
ized Industry, HV-M] It mixed for 5 minutes at 10000 rpm, and the W/O type emulsified 
matter was obtained. The mean particle diameter of the dispersing element in an 
emulsified matter is 5.357 micrometers, standard deviation is 3.142 micrometers, and a 
CV value is 58.7%. Viscosity was 20cp and interfacial tension was 15 dyne/cm. The 
double nozzle which has a diameter which increases an emulsified matter one by one (the 
innermost nozzle diameter of 2 mm) 55-Hz vibration is given by flow 40 ml/min from an 
innermost nozzle with an outermost nozzle diameter of 2.8 mm, KOKONADO MT 
which is the sclerosing solution which cooled the solution in which it was made to 
dissolve at 70 ** of 30 % of the weight of gelatin, 4 % of the weight of glycerin, and 66 
% of the weight of water by flow 22.4 ml/min from the outermost nozzle at 7 ** which is 
flowing by the parallel flow simultaneously [Kao Corp. make] It was made to breathe out 
to inside, and an innermost layer is an emulsified matter and the joint-less capsule 
particles which have a coat organizer in the outermost layer were manufactured. When 
sclerosing solution was circulated through and used and it encapsulated continuously for 
5 minutes, the poor drop yield was maintaining 0%. When the moisture concentration of 
the sclerosing solution which carried out the cyclic use of waste water for 5 minutes was 
measured, 0.02% of the initial moisture content was maintained and carried out. The 



interfacial tension of the sclerosing solution and water which carried out the cyclic use of 
waste water for 5 minutes was maintaining initial interfacial tension 25 dyne/cm. When 
these capsule particles are dried and particle diameter is measured with slide calipers, 
mean particle diameter is 2.7 mm. 

The coefficient of variation of capsule-particles diameter distribution was 8.3%. 

[0046]The double nozzle which has a diameter which increases the emulsified matter of 
example 5 Example 2 one by one (the innermost nozzle diameter of 2 mm) The liquid to 
which 55-Hz vibration was given by flow 40 ml/min from the innermost nozzle with an 
outermost nozzle diameter of 2.8 mm and in which fats-and-oils Merano STM was 
dissolved at 70 ** from the outermost nozzle by flow 22.4 ml/min. Underwater [ which is 
20 * * sclerosing solution which is flowing by the parallel flow simultaneously ] was 
made to breathe out, an innermost layer is an emulsified matter and the joint-less capsule 
particles which have a coat organizer in the outermost layer were manufactured. The poor 
drop yield of the drop was 0%. When sclerosing solution was circulated through and used 
and it encapsulated continuously for 5 minutes, the poor drop yield was maintaining 0%. 
Sclerosing solution and KOKONADO MT which carried out the cyclic use of waste 
water for 5 minutes The interfacial tension [by Kao Corp.] was maintaining initial 
interfacial tension 25 dyne/cm. When these capsule particles are dried and particle 
diameter is measured with slide calipers, mean particle diameter is 2.7 mm. 
The coefficient of variation of capsule-particles diameter distribution was 5.6%. 

[0047] 17.0 % of the weight of example 6 surface-active agents [Leo Dole TW- 
O320(made by Kao Corp.):Leo Dole 430(made by Kao Corp.)= 7:3 (wt ratio)] 8.3 % of 
the weight of oily components Carry out temperature up of [EKISE pearl EH-P (made by 
Kao Corp.)] to 50 **, and with the poly beaker of 5L 170 mm in inside diameter. To the 
place stirred at 300 rpm using three-sheet curve paddle wings (wings 40 mm in radius, 
and 10 mm in height), it added 74.7 % of the weight of 70 ** ion exchange water [ 300g 
of ] at a time every 2 minutes, and phase inversion emulsification was performed at it. 
Homomixer[The product made from special opportunity-ized Industry, HV-M] It mixed 
for 15 minutes at 10000 rpm, and the O/W type emulsified matter was obtained. The 
mean particle diameter of the dispersing element in an emulsified matter is 7.528 
micrometers, standard deviation is 2.373 micrometers, and a CV value is 31.5%. 
Viscosity was 1 160cp and interfacial tension was 4.8 dyne/cm. 3-fold nozzle which has a 
diameter which increases an emulsified matter one by one (the innermost nozzle diameter 
of 2 mm) Give 55-Hz vibration by flow 40 ml/min from a with the diameter of a side 
flow nozzle of 2,8 mm, and an outermost nozzle diameter of 3.5 mm innermost nozzle, 
and EKISE pearl EH-P from a side flow nozzle by flow 55.1 ml/min. KOKONADO MT 
which is the sclerosing solution which cooled the solution in which it was made to 
dissolve at 70 ** of 30 % of the weight of gelatin, 4 % of the weight of glycerin, and 66 
% of the weight of water by flow 22.4 ml/min from the outermost nozzle at 7 ** which is 
flowing by the parallel flow simultaneously [Kao Corp. make] It was made to breathe out 
to inside, and an innermost layer is an emulsified matter, and the interlayer consisted of 
oily components, and manufactured the joint-less capsule particles which have a coat 
organizer in the outermost layer. The poor drop yield of the drop was 0%. When 
sclerosing solution was circulated through and used and it encapsulated continuously for 



5 minutes, the poor drop yield was maintaining 0%. When the moisture concentration of 
the sclerosing solution which carried out the cyclic use of waste water for 5 minutes was 
measured, 0.02% of the initial moisture content was maintained and carried out. The 
interfacial tension of the sclerosing solution and water which carried out the cyclic use of 
waste water for 5 minutes was maintaining initial interfacial tension 25 dyne/cm. When 
these capsule particles are dried and particle diameter is measured with slide calipers, 
mean particle diameter is 3.3 mm. 

The coefficient of variation of capsule-particles diameter distribution was 10.3%. 

[0048] 15.7 % of the weight of example 7 surface-active agents [Tetraoleic acid POE (60) 
sorbitol, NIKKOL GO460(product made fromNikko Chemicals):polyoxyethylene 
stearylether, and emulgen 306P(made by Kao Corp.)=8:2 (wt ratio)] Carry out 
temperature up of 8.4 % of the weight (octylphthalide) of the oily components to 50 **, 
and with the poly beaker of 5L 170 mm in inside diameter. To the place stirred at 300 
rpm using three-sheet curve paddle wings (wings 40 mm in radius, and 10 mm in height), 
it added 75.9 % of the weight of 70 ** ion exchange water [ 300g of ] at a time every 2 
minutes, and phase inversion emulsification was performed at it. Homomixer[The 
product made from special opportunity-ized Industry, HV-M] It mixed for 15 minutes at 
10000 rpm, and the O/W type emulsified matter was obtained. The mean particle 
diameter of the dispersing element in an emulsified matter is 0.358 micrometer, standard 
deviation is 0.108 micrometer, and a CV value is 30.2%. Viscosity was 20cp and 
interfacial tension was 5.5 dyne/cm. The diameter which increases an emulsified matter 
one by one from the innermost nozzle of 3 -fold nozzle (the innermost nozzle diameter of 
2 mm, the diameter of a side flow nozzle of 2.8 mm, the outermost nozzle diameter of 3.5 
mm) which it has by flow 50 ml/min. EKISE pearl EH-P from a side flow nozzle by flow 
28.1 ral/min. KOKONADO MT which is the sclerosing solution which cooled the 
solution in which it was made to dissolve at 70 ** of 30 % of the weight of gelatin, 4 % 
of the weight of glycerin, and 66 % of the weight of water by flow 20.8 ml/min from the 
outermost nozzle at 7 ** which is flowing in sec in 5.3 cm /according to the parallel flow 
simultaneously [Kao Corp. make] It was made to breathe out to inside, and an innermost 
layer is an emulsified matter, and the interlayer consisted of oily components, and 
manufactured the joint-less capsule particles which have a coat organizer in the outermost 
layer. The poor drop yield of the drop was 0%. When sclerosing solution was circulated 
through and used and it encapsulated continuously for 5 minutes, the poor drop yield was 
maintaining 0%. When the moisture concentration of the sclerosing solution which 
carried out the cyclic use of waste water for 5 minutes was measured, 0.02% of the initial 
moisture content was maintained and carried out. The interfacial tension of the sclerosing 
solution and water which carried out the cyclic use of waste water for 5 minutes was 
maintaining initial interfacial tension 25 dyne/cm. When these capsule particles are dried 
and particle diameter is measured with slide calipers, mean particle diameter is 5.7 mm. 
The coefficient of variation of capsule-particles diameter distribution was 18.2%. 

[0049] 15.0 % of the weight of example 8 surface-active agents [NIKKOL 
GO460(product made from Nikko Chemicals):emulgen 306P(made by Kao Corp.)-8:2 
(wt ratio)] Carry out temperature up of 8.5 % of the weight (octylphthalide) of the oily 
components to 50 **, and with the poly beaker of 5L 170 mm in inside diameter. To the 



place stirred at 300 rpm using three-sheet curve paddle wings (wings 40 mm in radius, 
and 10 mm in height), it added 76.5 % of the weight of 70 ** ion exchange water [ 300g 
of ] at a time every 2 minutes, and phase inversion emulsification was performed at it. 
Homomixer[The product made from special opportunity-ized Industry, HV-M] It mixed 
for 15 minutes at 10000 rpm, and the O/W type emulsified matter was obtained. The 
mean particle diameter of the dispersing element in an emulsified matter is 5.598 
micrometers, standard deviation is 19.059 micrometers, and a CV value is 340.5%. 
Viscosity was 30cp and interfacial tension was 4.8 dyne/cm. The diameter which 
increases an emulsified matter one by one from the innermost nozzle of 3 -fold nozzle (the 
innermost nozzle diameter of 2 mm, the diameter of a side flow nozzle of 2.8 mm, the 
outermost nozzle diameter of 3.5 mm) which it has by flow 50 ml/min. EKISE pearl EH- 
P from a side flow nozzle by flow 28.1 ml/min. KOKONADO MT which is the 
sclerosing solution which cooled the solution in which it was made to dissolve at 70 ** of 
30 % of the weight of gelatin, 4 % of the weight of glycerin, and 66 % of the weight of 
water by flow 20.8 ml/min from the outermost nozzle at 7 ** which is flowing in sec in 
5.3 cm /according to the parallel flow simultaneously [Kao Corp. make] It was made to 
breathe out to inside, and an innermost layer is an emulsified matter, and the interlayer 
consisted of oily components, and manufactured the joint-less capsule particles which 
have a coat organizer in the outermost layer. The poor drop yield of the drop was 0%. 
When sclerosing solution was circulated through and used and it encapsulated 
continuously for 5 minutes, the poor drop yield was maintaining 0%. When the moisture 
concentration of the sclerosing solution which carried out the cyclic use of waste water 
for 5 minutes was measured, 0.02% of the initial moisture content was maintained and 
carried out. The interfacial tension of the sclerosing solution and water which carried out 
the cyclic use of waste water for 5 minutes was maintaining initial interfacial tension 25 
dyne/cm. When these capsule particles are dried and particle diameter is measured with 
slide calipers, mean particle diameter is 3.3 mm. 

The coefficient of variation of capsule-particles diameter distribution was 13.7%. 

[0050] 15.7 % of the weight of comparative example 1 surface-active agents FNIKKOL 
GO460(product made from Nikko Chemicals):emulgen 306P(made by Kao Corp.)=8:2 
(wt ratio)] Carry out temperature up of 8.4 % of the weight (octylphthalide) of the oily 
components to 50 **, and with the poly beaker of 5 LI 70 mm in inside diameter. To the 
place stirred at 300 rpm using three-sheet curve paddle wings (wings 40 mm in radius, 
and 10 mm in height), it added 75.9 % of the weight of 70 ** ion exchange water [ 300g 
of ] at a time every 2 minutes, and phase inversion emulsification was performed at it. 
Homomixer[The product made from special opportunity-ized Industry, HV-M] It mixed 
for 15 minutes at 10000 rpm, and the O/W type emulsified matter was obtained. The 
mean particle diameter of the dispersing element in an emulsified matter is 1 1.822 
micrometers, standard deviation is 1 1.302 micrometers, and a CV value is 95.6%. 
Viscosity was 270cp and interfacial tension was 4.2 dyne/cm. 3-fold nozzle which has a 
diameter which increases an emulsified matter one by one (the innermost nozzle diameter 
of 2 mm) Give 37-Hz vibration by flow 50 ml/min from a with the diameter of a side 
flow nozzle of 2.8 mm, and an outermost nozzle diameter of 3.5 mm innermost nozzle, 
and EKISE pearl EH-P from a side flow nozzle by flow 28.1 ml/min. KOKONADO MT 
which is the sclerosing solution which cooled the solution in which it was made to 



dissolve at 70 ** of 30 % of the weight of gelatin, 4 % of the weight of glycerin, and 66 
% of the weight of water by flow 20.8 ml/min from the outermost nozzle at 7 ** which is 
flowing by the parallel flow simultaneously [Kao Corp. make] It was made to breathe out 
to inside, and an innermost layer is an emulsified matter, and the interlayer consisted of 
oily components, and manufactured the joint-less capsule particles which have a coat 
organizer in the outermost layer. The poor drop yield of the drop was 15%. When 
sclerosing solution was circulated through and used and it encapsulated continuously for 
5 minutes, the poor drop yield went up to 40%. When the moisture concentration of the 
sclerosing solution which carried out the cyclic use of waste water for 5 minutes was 
measured, it was increasing to 0.4%. The interfacial tension of the sclerosing solution and 
water which carried out the cyclic use of waste water for 5 minutes was falling to 20 
dyne/cm from initial interfacial tension 25 dyne/cm. When these capsule particles are 
dried and particle diameter is measured with slide calipers, mean particle diameter is 3.3 
mm. 

The coefficient of variation of capsule-particles diameter distribution was 20.3%. 

[0051] 15.7 % of the weight of comparative example 2 surface-active agents [Leo Dole 
TW-O320(made by Kao Corp.):Leo Dole 430(made by Kao Corp.)= 7:3 (wt ratio)] 8.4 % 
of the weight of oily components Carry out temperature up of [EKISE pearl EH-P (made 
by Kao Corp.)] to 50 **, and with the poly beaker of 5L 170 mm in inside diameter. 
Every 2 minutes, to the place stirred at 300 rpm using three-sheet curve paddle wings 
(wings 40 mm in radius, and 10 mm in height), it added 75.9 % of the weight of 70 ** 
ion exchange water [ 300g of ] at a time, phase inversion emulsification was carried out 
at it, and the O/W type emulsified matter was obtained. The mean particle diameter of the 
dispersing element in an emulsified matter is 16.790 micrometers, standard deviation is 
28.960 micrometers, and a CV value is 172.5%. Viscosity was 1050cp and interfacial 
tension was 5.2 dyne/cm. 3-fold nozzle which has a diameter which increases an 
emulsified matter one by one (the innermost nozzle diameter of 2 mm) Give 55-Hz 
vibration by flow 40 ml/min from a with the diameter of a side flow nozzle of 2.8 mm, 
and an outermost nozzle diameter of 3.5 mm innermost nozzle, and EKISE pearl EH-P 
from a side flow nozzle by flow 55.1 ml/min. KOKONADO MT which is the sclerosing 
solution which cooled the solution in which it was made to dissolve at 70 ** of 30 % of 
the weight of gelatin, 4 % of the weight of glycerin, and 66 % of the weight of water by 
flow 22.4 ml/min from the outermost nozzle at 7 ** which is flowing by the parallel flow 
simultaneously [Kao Corp. make] It was made to breathe out to inside, and an innermost 
layer is an emulsified matter, and the interlayer consisted of oily components, and 
manufactured the joint-less capsule particles which have a coat organizer in the outermost 
layer. The poor drop yield of the drop was 30%. When sclerosing solution was circulated 
through and used and it encapsulated continuously for 5 minutes, the poor drop yield 
went up to 50%. When the moisture concentration of the sclerosing solution which 
carried out the cyclic use of waste water for 5 minutes was measured, it had increased 
and deteriorated to 0.5%. The interfacial tension of the sclerosing solution and water 
which carried out the cyclic use of waste water for 5 minutes had declined and 
deteriorated from initial interfacial tension 25 dyne/cm to 19 dyne/cm. When these 
capsule particles are dried and particle diameter is measured with slide calipers, mean 
particle diameter is 3.3 mm. 



The coefficient of variation of capsule-particles diameter distribution was 25.4%. 



[0052]The above result is shown in Tables 1 and 2. 
[0053] 
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[0055] As shown in Tables 1 and 2, manufacture of the capsule particles where generation 
of the poor drop was not accepted in Examples 1-8 and which were excellent in 
monodisperse nature was possible. On the other hand, generation of the poor drop was 
accepted, decline in yield was caused, and it was not regularly divided by vibration, but 
the droplet diameter differed in the comparative examples 1 and 2 with the mean particle 
diameter of greater than 10 micrometers of the dispersing element in an emulsified 
matter, and the coefficient of variation of the diameter of capsule particles was high, 
[0056] 

[Effect of the Invention] According to this invention, unlike a conventional method, the 
manufacturing method of the capsule particles which there is no joint with sufficient 
yield in a coat, and contain an emulsified matter can be provided. 
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Supplemental Translation of Paragraphs [0017] and [0021] and Claim 1, and Translation 
of Tables 1 and 2 

[0017] The concentration of the surface active agent component is not specially limited 
but is preferably 0.1-25wt%, more preferably 5-20wt%, further preferably 5-15wt%. If 
the concentration of the surface active agent component is lower than 0.1wt%, the 
average particle size of dispersoids would not become small and if the concentration is 
higher than 25wt%, the viscosity of the emulsion would increase and the interfacial 
tension would decrease and thereby the chance of success in the formation of capsule 
particles tends to lower. 

[0021] The concentration of the dispersoids in the emulsion is not specially limited but is 
usually 2-75wt%, preferably 3-50wt%, more preferably 5-40wt%. If the concentration of 
dispersoids is higher than 75wt%, the viscosity of the emulsion increases and thereby the 
formability of capsule particles during the production of capsule particles would go down 
and thus it is not preferable and if the concentration is lower than 2wt%, homogeneous 
emulsion would not be obtained. 

Claim 1. A method for producing seamless capsule particles by using multiple nozzles of 
which the diameters are successively increased, discharging an emulsion containing a 
surface active agent from at least one nozzle and discharging a film-forming liquid from a 
nozzle located at the outside of the nozzle for the emulsion to produce multi-layered 
liquid droplets and then curing or gelling the film-forming liquid present in the multi- 
layered liquid droplets, characterized in that the average particle size of dispersoids 
present in the emulsion is 10 micrometers or less. 
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/\^MSM<7)1. 0-1. 3<rc*$c:i:j& t «F4L<, 
0-1. l« v J8fcff*KI41. 
0-1.0 5«T*& . ^<?)J; d iz. asKK^Jt** 
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uk, m^m-^t^mhtih, ttz, m 
m*$><tmi%r*m=?-*mrtwt, &/x 

[00413 

=H:A-^EH-PS\ W/OllMt^LTfjbJ^ffl 
v%TMKSte J: *?*«>*:. ^JS$«±«t 1»? 
yry y^fcfrv\ iKoftmWA^Tv^vv&r-te 

[0042] HftM 1 

MSttMl 5. 7MM% C^U^i^xf-py ( 2 
0} y/Ub'^yMJ^l^X-h, UsJ-K-A'TW-0 3 
2 0(7E3£(ft)K) :;K'J^yxf|/y (30) V 
/HfK-zH^^Px™?-, pjJ-H-;k4 3 0 (?BE 
(80 S) =7 : 3 (wttfc) D £ifi«#8. 4Sft 
% Xdf-feyWl/EH-P (ft 

I (ft) H) ) tSOXJtelMIU l*JfI17 0mmO5 
L<?)tf U t-#-teT . 3ft»*t ( g¥fI4 0 
mm. SMOmm) SrfflWt 300 rpmtlfflT 
If^td^fc, 7 0Xr^-f:*y£j||*7 5. 9SS%£ 

2^=30 og-foftuL teffla-ftfr^Tofc. Hte. 
cwsaMti* (ft) m, hv~m) i o 

OOOrpmtl 5^H S^yy/U O/WlMft 
fcflfc. ¥Wt»O*»<?)¥^i^gi*0. 9 16// 
nuflmmtiO. 3 2 6^m s CV£(±3 5. 6%. 
tt«tt3 20cpTs mWlit5. 0 dyne/cm 

T-fcofc. afctofcjiRWM^tai&fcsrtf. 3S/x 

}V (ft|*|/X/l^2mm s #rS/X;MI2. 8mm, ft 
%JX)V&3. 5mm) <^ft >3i6l4 0 m 1 
/mi nt"5 5HzcO«IM4^. £ fctWSJ/XA'J: ►) 
i^tA"^EH-P^lfii5 5. lml/mint, 
g?[XX;W;D-tWy3 01t*%, XU-bUy4S4 
%, *6 6Sfi%cO7 0°CT«§^C7j^^MS2 
2 . 4ml/mints (CJSrC8t*L'C 7°C£ 

^Ur*ftarca*MJ (j&ru/Hfe&ryyK) x 



mitmmwixm u smsmixur^Mtt 
tf^tzbzh. ^m&m%.mmto%*M®ix^tz, 
sftrmmm uzmitm^^mmmm uz t z 
h, w$fcft&<7)0. 0 2%£«*si/cu;. mr* 
ivm-^mm^m-m ;*xvm% m tzz.y 

[0043] H»j2 

W»f 9.4i Sft% C y * F-;l/TW-0 320 
(7K(ft)$D :-rh5*WyKsKy*^X-fl/ 

yy;wt>K y^F~/i/4 4 0 (J0E (ft) K) - 

9 : 1 (wtJt) 3 fc«fcfr2 7. 8 8S*% Cx^f 
W-^EH-P (?Ei (ft) $!) ] l:7 0°Cfc#?I 
t, ftftl 7 0mm<^5L<D^y tf-*-fcX» 3fr^ 
fflAH;HC (I»0mra, S3 10mm) IrfflV^T 
30 Or pmTJStfFLTV^ti^fc, 7 0XtfH#y 
^?K6 2. 7 1MS%^ 25)^^3 OOgf^SDX, 

t0¥*fi(i0. 0 7 6 Aim. g¥«Hii: 0.017 
jujru CVffii2 2. 4%. tt*t±3 5 c P "C, *ffi?S 
^Jti 7 . 8dyne/cmt*-)t f Lft*&«iWfct 
-f§i:S^ : rt'&3S/X> (ftt^/X;l^2mm, cf 

myxjum. smm^ m\-sx?i>m. 5m)«i 

rtyXiPj; 0m 1 /m i n'C5 5H z^Iltf- 

4i , tti ^T&jxivx o x^-fe^ wpe h - p ^ssai 

5 5. lml/mi fti-M X;kfc D-tWy 3 0 

S4%. xy-iryy4£M%, *6 6SS%^7or-c 

3®»S*fc7j«»?RSrSHt2 2. 4ral/min? > PB# 
-KMT CIEE (ft) c^tcutm^-^-. ftrtl««JWt 

15S4Jt^«i0%SrSI3tUT^Jt. 54MS«S«mLft: 
t tzt <! « . 0 . 

o 2%^j#LTL?t 0 sftmmmitzwwLt* 

<nmmMi. W$$mm25 dy ne/ cm^II 

y^)\m-mn<mm\m&&A . i %x-hnti. 

[0 044] H»j3 

■stwsttss 1 1 . ims% c k-^tw-o 320 

(?H (ft) I?) : F-/U4 3 0 (?BE (ft) H) 
= 7:3 (wtit) D i;^1M*8. 8S*% Cx^-k 
/v-^EH-P (TEi (ft) m.) 3 ^5 0°CC#}St. 
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rtffil 70mmtf>5L<7»Ky t"-*-CT, 3fe»\° 
F/HI (M¥@4 0mm, SMOmm) £fl?Wt 3 0 
OrpmXmWlXY^tZ^z^ 7 OTXj-f ^^Jt 
?K79. 5Sl:%^2*«fc3 0 0gTojDx, KfflfL 

& HV-M) 1 00 00 rpmtl 5Mi^^^* 
U 2 5°Ct'2 4Hf«@t. 0/W£fWfc!**f#fc. 
IWtW^Mtf^Wi 1 ? fl«2 . 5 3 5 wm, « 
flflUiO. 818^m, CVfitS432. 3%. 
0cpT\ #E3M^«s 6. 5dyne/cin-?'&^ %it 

mmmxt&wmiii-z 3mjxiv mnsxiv 

g2mm, («a/X;Mg2. 8mm, S?MX>M£3. 
5mm) cOjtft/X/I^DItlHOm 1 /m i nt'5 5 

H-P £gat5 5 . lml/mi nT\ fl^MX/kJ: D 

^5f~y3oafi%. /y-feyy4Sft%. ?K6 6*ft 

%<507 0"CT«3ttol<ii^Sl2 2 . 4 m 1 /m 
T'MsrJ^-KMT C?H (ft) S3 *fcttffl*-ti\ 

mLtz. mm^mm^mio%T^tz. mim 
mm uxffiffl i , 5 ftmmix%y*Mtm->tc 

mmmm ifzmitm^mmmm& i tzt z*>*%m 
mft<oo. 0 2%mmixitz, smmmmi 

ms^xxmiLtztzh, ^mtt-mi.. 3. 3m 
mT*o. *r*mmftifi<?>$mmm. i%x- 

[0045] mum 

mmm 1 . 6 m% c v ^t*^ y-t^jj-i^x- 

K V*V~)VkO-l 5 (IEEE (ft) S) ) h»fM 
#7 3. 3*fi% CHJ {firVlVWiiTVyWL) ?V 
■t U y 3 £ s 1 7 0 mm?) 5 Li^K >J t'-tf-fcrt 
*I"&U 3|&g|ft^F/HS (I^g4 0mm, iS§ 1 0 
mm) SrMV%t3 00rpm-ClS^LTV^ii^fc s 

fc, **s*-t- cmmam (ft) m. hv-md 

10 0 0 0 r P mT5ftm*^yyi, W/OS&tt 
»**fc. ?WtiW»«ffttfSli5, 3 5 7 
xxm s g«IMi43. 142wm, CVffl458. 7 
%. ttMi20cp-C, Wffi^fil 5 dyne/cm 

;k (S^/X>#2mm, ft*MX/t<g2. 8mm) CO 
ftflyX;WiD«*4 0ml/mi n"C5 5Hz*)fB» 

^(■/X7P c ko^7^y3oaM%, 

>4ltS:%, #6 6gft%O7 0iC1^j*$^*iS» 
£SIS2 2 . 4 m 1 /m i nt, PlB#fcM?HtmT^ 



|>7°Cfc^tfe«€irCl>l»3 3^-KMT (ft! 

(ft) 183 *£tt&§€. mmmimxM, 

viz. mitmmmLxmmL, B^mmLx^r^ 
iv^m^tztcb. ^%mmk$mto%*mLx 
^tz. 5 #M%mm Lfzmmm^m m%Ltz 
bzh.wssmmo. 02%mmxLtz. 5% 
mmmLtzWfcmbmmwjjii. wmmii 

2 5dy ne/cmHBf LXWz. KjfrX-fe/HSff £ 

{4. 2. 7mmX%*). #T*;M^I#*<«M 
{48. 3%Tfo^tz« 
[0046] 

^StM2^?Wt«JiM^^'tl>Sf5^ttS 2S/X 
* (g|*!/X;HI2mm. ^b/X;M£2. 8mm) O 
IfiyX^J; 9553:4 0 m 1 /m i nt'5 5 HzOjgfj 
^yx;PJ;9MIt^9/STM^7 0 c CT}^ 
8f$-*fcffi£Safc2 2 . 4ml/mi nt\ |SjB#i;MSit 

■cairns 2 ovmimx*hh*wm%it, & 

mxj37*}vm*mm.Ltz» mmmmmmm 
m%x%^fz, mmzwmLxmmL, 5%mm 

zmLXKvz. 5mmmmmLizmmtna^ 
fmt crei (ft) S3 mmmiM. mmm 2 

2. 7mmtl)^ *7'-bMu^2**^»M 
{45. 6%t*o5^, 
[004 7] 

ifffiaffiH 17.0 ms.% c 1^^- h-;utw-o 320 
era (ft) i!) : i/^-F-^430 (?s (ft) m 

-7 : 3 (wtih) 3 tm®Mft8>. 3S*%Cx^^r 
^-MH-P (7E3E (ft) ^) 3 ^50°Cfc#SL, 
1 7 0 mm«D5 LCO^'J t'-tf-fcT, Sftifffln 
F;Pg (m^4 0mm. I?i0mm) &ffiV^T3 0 

orpm-ciWfL-cii^ti^fc, 7or^^-y^ii 

?J<74. 7gM%&2^{C3 0 0g"r-9jDt, iKfflS, 
^1foJt. 5St. C#WM (ft) 

SL HV-M3 lOOOOrpmtlSMS^ 

=f-m±7. 5 28^m s ffimH&i&2. 373um, C 
Vfi{43 1.5%. mmt 1 1 6 0 c P T\ jfffl&Jlt 

4 . 8 d y n e /c mTfe-jfco IL-ftSftlSrMJWtt^tS 
«@§^Tt$3SyX;P (^7XVH12mm s 
X)Vm. 8mm. ^MXVW13. 5mm)tf)lrt/ 
X^i 0 %L&4 0 m 1 /m i n X 5 5 H z 

L ittfl/XM 9xdrkA«-/VEH-P&yS£M5 

5. lml/mi nT, ^h/X^D^^-^SOa 

XU^Uy4fift%. *6 6MM.%<?)7 OXIXffi 
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m^^mm^&2 2. 4mi/mint, mmtz 
mx-mvx v ^ 7 rxam Ltzmmxh saat- 

KMT im. (») SO tutting iSrtl^HU 

2% WILT L&, 5£M®I«ffl L^KSEfc 
#B5fi7Jii. 4nKSff1B9tA2 5dyne/c m««t»t 

^m^g^^gm&Wi 10.3 %t-#>^ 

[0048] HSS097 

(60) V^b'-yb, -73-^004 6 0 (~'y3» 

X-t;W x^>30 6P (fEEE (1*) H) =8 : 
2 (wttfc) 3 kimim-8. 4MM.% (*?1-)V7? 
UH) fr5<rac#MU rtSl70mm<05LW 

SlOmm) m^300r P m-CmWt: 
7 0*C<M#y£Hi*7 5. 9S*%&2#45fc 

300 g-f-omi. $mmk%ii^fz. st, 
tmmxm <#) n hv-mu 1 0 0 0 0 r 

^m^^mmmmm. 0 . 3 5 8Mm,s$ 

fSMttO. 108jum, CVfIii30. 2% t V*m±2 
Ocpt, #H5l^ii5. 5dyne/cmt^fc, 

X;«2mm, *Wl/XM%2. 8mm. S^MXVMI 
3 . 5 mm) <OftpVX>Uj: Oml/min 

8. lm 1/mi nt, $&\JX)VZ.*)*£ ! 7f->'$ OS 
«%, ?»-byy4m&%, 7k6eWt%<7)7 0VXm 
m^fzmmm&2 0. 8ral/mint, PWC 
M'ffiT 5.3c m/s e cTWlTV^ 71C£i&Sl Ufc 
W*J33f-FMT (TEi (ft) ID +tRtffl 

5 ^llltfllttffl LfcfHI*<&*a*** ®I£ Lft i: <I 
% , 0.02% IX Liz . 5 4HHM 

mm itzmmtfrmmmM. m^-rnm 2 5 

d y n e/c mifflilX^lz. W&7±fV&=F*tiMk 
£ ttm^m / ¥X VMM ltzbc\6, WSffl. 
5. 7mmT'&D. ^T^^iH^S^ffi^SSSffiRlil 



8. 2%?$>^tz. 

[0049] mmma 

SiWJ 1 5 . Oftt% C-7 3~^GO4 6 0 (X 
y3^S^X(ft)H) :x^y>3 0 6P(S 
I (tt) H) =8 : 2 (wtJt) ) a«*8. 5S 

s% (*^^7^y f) tso'cciwit, nmi 

( JS¥&4 0 mm, m% 1 0 mm ) fcfflWC 3 0 0 r p 
m-C'MtfLTV>Sfci6fc. 7 0 0 C^^ySl*7 

6 . 5 sm% & 2 mfc 300 gfojp^ , 

Irofc. SSfc* frtS'fth- CilfWfcim (*) SSL 
HV-M] lOOOOrpmtl SftfUS* 
O/WSJMBRj* Wz . ILttWO^WWWHS 
tt5. 5 9 8/xm, M*fflHttl 9. 059^m, CV 
#"ii3 4 0.5%. tt*fci3 Ocpt, JRHKfttt4 . 
8dyne/c mtfc^ft. ?Wttl^lM±tSeig 

s-*t&3»/x;p (Si^yx;wi2mm, 

X 0m 1 /m i n'C\ *fc*HyX^J: Dx^f 

Hr-'Wl'EH-PSSfcft2 8. 1 ml/mi nt, ftSj- 

yx/HD^^ysofil^. /u^yy4*fi%, 

7JC6 6S1:%<7)7 0rt«S^?K^itS:M«2 0 . 
Srai/mint, RH#fcM8Te5. 3cm/secT 
StLT VM. 7 *C(c*fta Lft«Mbi«-C*S a 3-?*— KMT 

c?£i (ft) is] *£n±a;$-th w^mmamx-fo 
tt&mmi#T*}um L zwmitz. mam& 

o*^MI«*as tfe k £ ^> s fflbMti&> 0.02% 
^M^tTtfc. 5ij«lifiMLfc»Si:*co#H 
mm, mMM>&]2 5dyne/cmm®lX^ 

tz, m%y*m^zmm^m~m/*?xxM&i 

tztZh. -Will 3. 3mmt*l *7°-b/l^ 
«tF®»fli<^aaP^8[ti 13.7 %Xh o . 

[0 0 50] Jt»Jl 

1 5 . 7SS% C-v 3-^00 4 6 0 < =. 
-ya-^S^/PX (ft>») :!7;^y3 06P (ft 
HE (1*) H) =8 : 2 (wtjt) ) UUtfM#8. 4S 
ft% (*?f>;W7^U P) ^5 0 c Cfc#?SL, ^1 7 
0mm(7)5 LOjK'J f-^-tCT. 3ffeWN'F;HI 

(8^4 0 mm, I§10mm) ^ffl^T 3 0 0 r p 
mTWLTV^Sfci^^, 7 0 4 C^^y^K7 

fir^fe. Sgt. *=£5%t- C«B8N8Mme (ft) 
HV-M3 lOOOOrpratlSMS^y^'t, 

(41 1. 8 2 2wm, WMHMtl 1. 3 0 2/xm, C 
V«i9 5.6%. Mi 2 7 0 c pt, -^ffl5i^« 
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4. 2dyne/cm*Cft->fc. a.ftflfSrHiWtt^'fi 
3 <$S*1/X;t#2mnu "HSU 
X/M12. 8mra,M/X;^3. 5mm)» 
X/l/J; 981*5 Oml/mi nT'3 7H ztf»£ 4 
;L ife«./X;VJ: 9x*-fe/i-^EH~P£8fES2 
8. 1 ml/mi nt\ EMSXfrXV-gJI-ySQM. 
fi%, /U-feUy4Sfi%, #6 6SS%<07 0trC* 
S?$^£?R#&£&12 0 . 8ml/mint, lB#fc 

KMT C^EEE {«} S3 *fettfflS*s »WIWL^ 

m^tmmmiXT-tmmwmifz. mm?) 
*mffiu8mii5%vh"?iz. mtfozmmixfe 

*j»J^f±4 0 %tc±# Lfc. 5 ^fSJfSSIISlffi 
im<n*.%m&: MMIK tZ-b, 0. 4%tJfiBLT 

WtmWl 25dyne/cmH20dyne/cm 

^XT'ilS IftbLh, . 3 . 3 mmX'h 

0 x * 7--fe/^Tfl**0^i)«i± 2 0.3 %X'h n 
fc. 

[005 1 ] JttS:M2 

M« 1 5 . 7S4% C W# 3 2 0 

il&Emm) :^MM3 0(?H(ftH!) 
= 7 : 3 (wtjfc) 3 ^ifitt$#8. 4Sfi% Cx^fc 
A°-;kEH-P «*) K> ) £5 (rac#SU 
flfil 7 0mm^5L^sKU t-*-tT, 3tWMfc* 
K;HK (I^MOmin, SSI Omm) £M^X 3 0 



*7 5. 9Sft%*2iHffte3 0 0g1*Otei» *ftSIL 

m > CVfiij:17 2. 5%, 0 50cpt, # 

»ji±5 . 2dyne/c mt*oJt. SMfc»l£*& 
m±1-§EfI^ ; frtl»3*/X^ (&|*5/X/Wl2m 
m, WX/H2. 8mm, ft^/XMIS. 5m 
m) ^rt,/;Oklfc 986*4 Oml/mi n?55Hz 

P£ffift5 5 . lml/mi nT\ W/X^J; 0^9 
fy3 0M*%, ?0*V>4WM%. 7K6 6S4%« 
7 0°CTMS^*mS^^S 2 2. 4ml/min 

x\ nmzmximx^ 7°c^mi?zmitmxh 
§33t- 'fmt c^ee <ao an ^ttffis^. mn 
mtmmxm. ^mmmmfrh**), mm 

fcfc*OJMg5fcfjMU SBRfSMHSK* 2 5 d y n e/c m 
Hl9dyne/c m£-fl£T tMU \- \fc. 

^mm-mt, 3. 3mmT&o. *?*.m=t%. 

*f««li;2 5. 4%X%->tz. 
[ 0 0 5 2 J JjLttf>ISII£ll 1 . 2 feij^. 
[0053] 
[*1 J 
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i X 1 


i 


2 


3 


4 


5 




15.7 


9. 41 


11.7 


1.6 


9. 41 




8.4 


27.88 


8.8 


73.3 


27.88 




75,9 


62.71 


79.5 


25.1 


62.71 




O 


() 


O 


X 


O 




3 


3 


3 


5> 


2 


ft 

Ik 


Wtt-ftt Urn) 


0.916 


0.076 


2.535 


5.357 


0. 076 


(jam) 


0.326 


0,01/ 


0.818 


3.142 


0.017 


CVlt (K) 


35.6 


22.4 


32.3 


58.7 


22.4 


ttK (CP) 


320 


35 


30 


20 


35 


ftffi&b (dyne/cm) 


5,0 


1 0 

u o 


0,5 


lb 


7 0 




/*s yrtr 






tit y 

w/ u 


\}/ W 




0 


0 


0 


0 


0 


<*> 


0 


0 


0 


0 


0 


*7**fifc-HI (ram) 


3.3 


3.4 


3.3 


2.7 


2.7 




5.3 


4.1 


6.7 


8.3 


5.6 


(dyne/cnt) 


if 


25 


25 


25 


25 


25 




25 


25 


25 


25 


25 
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% » M 


it e « 


6 


/ 


8 


i 


2 


mtsm (mm) 


17.0 


15.7 


15.0 


15.7 


15.7 


mm® caaw) 


8.3 


8.4 


8.5 


8.4 


8.4 


* 


74.7 


75.9 


76.5 


75.9 


75.9 




O 


O 


O 


o 


o 




S 


3 


3 


3 


3 


ft 
% 




7.528 


0.358 


5. 598 


11.822 


16.790 




2.373 


0. 108 


19. 059 


11.302 


28.960 


cvis (so 


Si. 5 


30.2 


340.5 


95. 6 


172.5 


ft&BE < c p ) 


1160 


20 


30 


270 


1050 


liWSK* (dyne/ci) 


A Q 


0. D 


A & 


A O 


Or i 




ft SVJ 
\J/ W 


ft /w 




r> /in 






U 


U 


ft 
u 


1 K 

1S> 


oU 


CM) 


0 


0 


0 


40 


50 




3.3 


5.7 


3.3 


3.3 


S.3 




10.3 


18.2 


13.7 


20.3 


25.4 


iSft)S«SSA 
(dyns/csi) 


15 


25 


2ti 


25 


2!j 


25 




25 


25 


25 


20 


19 
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